Susceptibility to stress in young rats after 2-week zinc deprivation.
Dietary zinc deficiency elicits abnormal behavior in stressful environment. It is possible that abnormal corticosterone secretion in zinc deficiency is linked to abnormal behavior. To understand the increase in depression-like behavior in zinc deficiency, in the present study, serum corticosterone concentration was checked in young rats fed a zinc-deficient diet for 2 weeks after exposure to acute stress. Serum corticosterone concentration was higher in zinc-deficient rats after exposure to water-immersed and forced swim stress. Immobility time in the forced swim test was significantly increased in zinc-deficient rats, but not in pair-fed rats, suggesting that the increase in depression-like behavior is due to zinc deficiency rather than decreased food intake. The increase in immobility time in zinc deficiency was restored to the control level by feeding of the control diet. In dexamethasone suppression test, serum corticosterone concentration was markedly decreased in both the control and zinc-deficient rats. These results suggest that excessive corticosterone secretion after exposure to stress is linked to the increase in depression-like behavior in zinc deficiency. It has been reported that exposure to stress and glucocorticoids facilitates the increase in extracellular glutamate in the hippocampus. When the hippocampus was stimulated with 100mM KCl, the concentration of extracellular glutamate was more increased in zinc-deficient rats. In hippocampal slices from zinc-deficient rats, the decrease in FM4-64 fluorescence (exocytosis) was more facilitated. It is likely that zinc deficiency excessively excites glutamatergic neurons in the hippocampus after exposure to acute stress. This excessive excitation seems to contribute to susceptibility to stress after 2-week zinc deprivation and its related behavior such as the increase in depression-like behavior.